X-ray crystallography
X-ray measurements for 1 were performed at 100(2) K at the Australian synchrotron MX1
beam-line. The data collection and integration were performed within Blu-Ice 1 and XDS 2 software programs. The structure was solved by direct methods (SHELXS-97), and refined (SHELXL-97) by full least matrix least-squares on all F 2 data. 3 Crystallographic data and refinement parameters are summarized in Table S1 . Crystallographic details are available in the Supporting Information (SI) in CIF format. CCDC number 1032631. The data can be obtained free of charge from the Cambridge Crystallographic Data Center via www.ccdc.cam.ac.uk/data_request/cif. 
Magnetic measurements
The magnetic susceptibility measurements were carried out on a Quantum Design SQUID magnetometer MPMS-XL 7 operating between 1.8 and 300 K for dc-applied fields ranging from 0 -5 T. Microcrystalline samples were dispersed in Vaseline in order to avoid torquing of the crystallites. The sample mulls were contained in a calibrated gelatine capsule held at the centre of a drinking straw that was fixed at the end of the sample rod. Alternating current (ac) susceptibilities were carried out under an oscillating ac field of 3.5 Oe and frequencies ranging from 0.1 to 1500 Hz. 
Analysis of the relaxation data.
The τ o value of 10 -6 s is several orders of magnitude larger than that observed for the most well established SMMs. The prefactor of the Orbach relaxation rate is proportional to the third power of spacing between the levels constituting the barrier. In our case these are spaced by a few cm -1 on average (Figure 4) , which is much smaller (up to an order of magnitude or two) than the average spacing in most Ln-based complexes. This explains their much smaller relaxation rate prefactor and, therefore, much larger relaxation time prefactor.
Computational details
All calculations were carried out with MOLCAS 7.8 and are of CASSCF/RASSI/SINGLE_ANISO type. The structure of the {Dy III 2 Ru III 2 } compound is shown in Figure 1 and Figure S4 . The complex has an inversion center. Two basis set approximations have been employed: A -small, and B -large. Table 1 shows the contractions of the employed basis sets for all elements. 
